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@ Disposableffltrationunftwithrecoverablefnterami method of nianufe 

@ A disposable filtration unit with recoverable fitter and 
method of manufacturing the same, the unit (10) comprising : 

a) a receptacle (12) for receiving filtrate; 

b) a support plate (16) fixed to the receptacle 12 and 
having at least one opening therethrough; 

c) a fitter membrane (18) on the support ptate (16); 

d) an open-ended shell (14) for receiving a liquid to l>e 
filtered, the shell (14) having a lower end portion extending 
* into the receptacle (12) and against the support plate (16) and 
filter sheet (18); 

e) seal means tietween the shell (14) and support plate 
(16); and 

f) breakaway means (30) connecting the shell (14) to the 
receptade (12) at spaced intervals about the periphery 
thereof, and providing weakened rupture points which 
permit separation of the shell (14) and receptacle (12) for 
recovery of the filter membrane (18). The breakaway means 
can comprise vertical ribs (30) which extend between the 
shell (14) and receptacle (12) and which provide the sole 
attachment of the shell to the receptacle. These ribs (30) can 
be formed integrally with a necked portion (24) of the shell 
(14). 
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5 The present invention relates generally to a 

disposable filtration unit as may be used for laboratory 
work and the like. In particular the present invention 
relates to such a filter wherein the filter medium is 
quickly and easily recoverable, 

10 Disposable filtration units are well known in the 

art. One such unit for example is identified in U.S. 
Patent 3,295^686. Generally the unit described in this 
patent is a disposable filter which is supplied to the 
user In a sterile package ready for use wherein the 

^5 filter membrane is sandwiched between component parts 

of the unit. These component parts are permanently fixed 
together as by cementing or ultrasonic welding so that an 
airtight seal is formed about the periphery \^ich 
prevents leakage of air into the unit at a point 

20 downstream of the filter. 

Other disposable units have the filter membrane 
perman^tly af ixed by cementing or by sonic welding to 
one element of the unit, 

tttiile such units are appropriate in cases where 

25 the user is interested in recovering the filtrate, such 
units are not suitable in oases where the user is 
interested in recovering the material filtered from the 
liquid. In this respect the construction of disposable 
units of the prior art does not facilitate removal of the 
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fxlter sheet. With these prior art units, attempts to 
recover the filter sheet often result in a destruction of 
the filter sheet and the loss of some of the material 
which the user desires to recover. 

5 

The present invention may be characterized in one 
aspect thereof by the provision of a receptacle for 
receiving the filtrate and a hollow open-ended shell 
10 joined to the receptacle by a breakaway connection. 
Sandwiched between the shell and the receptacle is a 
support plate and a filter membrane wherein one end of 
the hollow shell clamps the filter meratorane to the 
support plate so that when the shell is broken away from 
15 the receptacle, the filter membrane can be lifted off of 
the support plate. A gasket between the shell and 
support plate effects an airtight seal which prevents the 
leakage of air into the receptacle downstream from the 
filter membrane. The gasket sund shell also cooperate so 
20 that the gasket is removed together with the shell. 

EMxxtlmsnfcs of tbe invaaticn will now be described b/ way . 
3f example and with reference to tiie aocoipanying drawings, in vMcfa: 

Figure 1 is a side elevation view jpartly broken away 
and, in section showing the disposable filter unit of the 
25 present invention; 

Figure 2 is a view on an enlarged sceJ.e showing a 
portion of the filtration unit; and 

Figures 3 and 4 are viev/s similar to Figure 2 only 
showing other embodiments of the invention. 

30 

Referring to the drawings, Figure 1 shows the 
disposable filtration unit of the present invention 
generally indicated at 10 as including a lower cup-shaped 
35 receptacle 12 for receiving the filtrate and an upper 
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open-ended hollow shell 14 for receiving the liquid to 
be filtered. The receptacle has a spout 20 which serves 
both as a connector for attachment of a vacuum line and 
as a pouring spout for filtrate received into the 
5 receptacle » 

Disposed between the shell and receptacle is a 
generedly funnel shaped support plate 16. The support 
plate 16 has an upstanding outer rim 17 which surrounds 
a sheet of filter material 18 and a support pad 19 laid 

10 on the support plate (Figure 2). 

As shown in Figure 1 and 2, the upper end of the 
receptacle 12 has a rim 21 which forms an internal 
shoulder 22 • Support plate 16 is carried on this 
shoulder as a customary in the art. The support plate 

15 can be permanently attached to the receptacle by a 

suitable cement or by ultrasonic welding to provide cin 
airtight connection between the receptacle and support 
plate. 

The lower end of shell 14 has a necked portion 24 so 

20 that it can be received into receptacle rim 21. The 

axial length of necked portion 24 and its position within 
rim 21 is such that there is some axial distance, 
indicated at 26 , between the top of the receptacle rim 
and an edge 28 of the necked portion. 

25 Formed integral shell 14 at spaced intervals about 

the necked portion are a plurality of vertical ribs 30, 
The length of these ribs are sufficient to bridge the 
distance 26 as shown in Figure 1. These ribs can be 
attached to the upper end of receptacle rim 21 by any 

30 suitable means such as ultrasonic welding so as to fix 
shell 14 to the receptacle, because the attachment of 
ribs 30 to the receptacle occurs only at spaced intervals 
about the periphery of the receptacle, it should be 
appreciated that these ribs 30 provide weak "breakaway" 

35 points so as to facilitate removal of the shell from the 
receptacle. 
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Figure 2 shows in greater detail the connection 
between the breakaway shell and the receptacle. The 
lower and face of shell 14 is bifurcate, having a 
groove 32 which divides the lower end of the shell into an 
5 inner foot 34 and an outer foot 36 for purposes e^qplained 
hereinbelow. 

Disposed between the lower ei^ face of shell 14 and 
support plate 16 is a flat, annular gasket 38. The inner 
periphery of this gasket overlies the filter membrane 
10 and the outer periphery rests on the support plate rim 
17. The gasket is pressed against rim 17 of the support 
plate 16 and against filter membrane 18 by the bifurcate 
lovjer end of shell 14. In this way the gasket provides 
two seals. The first seal is a liquid tight seal between 
15 shell 14 and filter nanbrane 18 which prevents liquid in 
the reservoir from being drawn around and beneath the 
edge of the filter membrane and into receptacle 12. This 
first seal is made more effective by an annular rib 40 on 
the gasket which is pressed into and against the filter 
20 meinbrane 18 by the inner foot 34 of shell 14. 

The second seal is an air tight seal between shell 14 
and support plate 16 which prevents air from being drawn 
under the outer edge of the gasket. This second seal is 
made effective by having the outer foot 36 of the shell 
25 pressing the outer periphery 42 of the gasket against the 
rim 17 of the support plate. - 

Between the gasket rib 40 and the outer periphery 42 
of the gasket, is an upstanding band 44 of gasket 
material. This upstanding band is received in groove 32 
30 and is slightly wider than the groove as to provide an 
interference fit. With this arrangement the gasket 18 is 
interlocked with shell and will remain attached to the 
shell when the shell is brok n away and removed fr m 
receptacle 12. 
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To manufacture the filtration unit of the present 
invention the separate components, namely the 
receptacle 12, shell 14 and support plate 16, are 
separately molded as by injection molding. Gasket 38 is 
5 also molded from an appropriate gasket material such as 
thermoplastic elastomer or silicone rubber. Support 
plate 16 is then attached to the receptacle and against 
shoulder 22 by cementing, sonic welding or other suitable 
means. Thereafter, the filter membrane' 18 and, if 

10 desired, the pad 19 are placed on support plate 16. The 
shell, with gasket 38 already attached to the lower end 
of the shell, is then placed in position by inserting the 
necked portion 24 of the shell into the receptacle rim 21. 
This simultaneously clamps the filter sheet to the 

15 support plate and compresses the gasket material to effect 
the two seals as described above. With the shell held in 
this position ribs 30 are attached as by sonic welding 
to the upstanding end of the receptacle rim 21. 

In use the liquid to be filtered is simply poured 

20 into the hollow shell 14 and the filtrate collected in 
receptacle 12. If desired air ccui be evacuated from 
the receptacle to speed the filtration process by 
attaching a vacuum line to spout 20. After the liquid 
has been filtered the hollow shell is simply broken away 

25 from the receptacle, the attachment of ribs 30 to the 
receptacle being weak, "breakaway" points which makes it 
easy to remove the shell from the receptacle. Due to the 
interference fit between the band 44 of gasket material 
and groove 32 in the end face of shell 14, the gasket 38 

30 is held to the shell and is removed together v/ith the 
shell to expose the filter sheet IB. With the shell and 
gasket removed, the filter membrane 18 can be lifted off 
of the support pad in order to collect or work on the 
materials filtered from the liquid. 
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Alternative- forms of the invention are shown in 
Figures 3 and 4, it being understood that parts similar 
to those shown in Figures 1 and 2 are identified with 
the same reference numeral. In the embodiments shown in 
5 Figures 3 and 4, the support plate 16 takes a slightly 
different form to accommodate an alternative sealing 
eirrangement which does not utilize a formed gasket 33 as 
shown in the preferired embodiment of Figures 1 and 2. 
Figure 3 shows that support plate 16 has an 

10 upsteuiding tongue 50 spaced radially inward from 

receptacle rim 21 so the rim and tongue 50 define a space 
52 therebet»;een. Prior to the assembly of shell 14 to 
the receptacle, a suitable liquid gasket material 54 such 
as an RTV Silicone or the like is put into space 52. 

15 upon assembly of the shell to the receptacle, 

tongue 50 is received into the groove 32 so that the 
outer foot 36 of the receptacle extends into the gasket 
material 54. This displaces sufficient gasket material 
so that an airtight seal is formed between the shell and 

20 support plate which prevents air leaking into the 
receptacle downs treeua from filter membrane 18. 

The inner foot 34 of the shell presses directly, 
on filter membrane 18 to clamp its periphery to support 
plate 16. 

25 An alternative construction is shown in Figure 4, 
In this embodiment the support plate 16 has an upstanding 
peripheral lip 60 in addition to tongue 50. Lip 60 and 
tongue 50 define the sidewalls of a channel 62 for 
receiving the gasket material. It should be appreciated 

30 that in this embodiment tongue 50 is higher than lip 60. 
This ensures that when the shell is attached to the 
receptacle the gasket material is not squeezed around 
tongue 50 so as to contact the filt r sheet 18. Instead, 
the gask t material is squeezed over the lower lip 60 

35 and into the space 52 between the necked portion 24 of 
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the shell and the receptacle rim 21. In the absence of 
lip 60 as shown in the Figure 4 eiabodiment, gasket 
material 54 simply is squeezed around the outer foot 36 
of the shell and into the space between the necked 
5 portion of the shell and the receptacle rim. 

Thus, it should be appreciated that the present 
invention provides a filter unit which permits easy 
recovery of the filter neiabrane. The unit is easily 
manufactured and designed to be a one-use disposable 
iO item in that the separation of the shell from the 

receptacle at the *'breetk--away*' points prevents reuse of 
the unit. 
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CLAIMS: 

1. A disposable filtration unit having a recover- 
able filter membrane comprising: . 

a) a receptacle for receiving filtrate; 
5 b) a support plate fixed to said receptacle 

and having at lesist one opening therethrough; 

c) a filter msnbrane on said support plate; 

d) an open ended shell for receiving a liquid 
to be filtered r said shell having a lower end 

10 portion extending into said receptacle and against 

said support plate and filter sheet; 

e) seal means between said shell and support 
plate; and 

characterized by 

X5 f } breakaway means connecting said shell to 

said receptacle at spaced intervals about the 
periphery thereof, and providing weakened rupture 
points which permit separation of said shell and 
receptacle for recovery of said filter membrane. 

20 2. A disposable filtration unit as claimed in claim 

characterized in 

that said breakaway means comprises vesrblcal ribs extending 
between said shell and receptacle, and providing the sole 
25 attachment of said shell to said receptacle. 

3. A disposable filtratign unit as clGd.med in claim 
1 or 2, 

characterized by; 

a} an upstanding xlm on said receptacle; 
30 b} a necked lower end portion fomed integral 

said shrill and extending into said rim; and 

c) vertical ribs at spaced Intervals about the 
outer perlphexy of said necked poztlon foicming said 
breakaway means, said ribs being shorter than said 
35 necked portion and fixed to the top edge of said 
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rim for connecting said shell to said receptacle. 
4. A filtration unit as claimed in claim 2 or 3, 
cheuracterized in 

that said ribs are formed integral with said necked portion. 
5 5. A disposable filtration unit as claimed in any 

preceding claim, 
characterized in 

that said shell has a bifurcate lower end defining an 
inner foot, an outer foot and an intermediate groove, 
10 i) said inner foot being adapted to 

press said filter membrane against said 

support plate, and 

ii) said outer foot being adapted to press 
said seal means against said support plate. 
15 6. A disposable filtration unit as claimed in 

claim 5, 

characterized in 

that said seal means is a flat gasket having a projecting 
band upstanding from the upper surface of said gasket, 
20 said band being wider than said groove so as to provide 
an interference fit, whereby said gasket remains attached 
to said shell when said shell is broken away and removed 
from said receptacle. 

7. A disposable filtration xmit as claimed in claim 
25 5 or 6, 

characterized in 

that said seal means is a flat aimular gasket having a rib 
projecting downward from the lower face thereof, said rib 
being located beneath said inner foot and extending around 
30 said gasket adjacent the inner periphery thereof. 

8. A filtration unit as claimed in claim 5, 6 or 7, 
characterized in 

that 

i) said support plate is larger in diameter 
35 than said filter membrane so that the outer 
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edge Of said .support plate extends 
out from under said filter meinbraaiB; 

ii) said seal means is a flat annular 
gasket having its inner periphery overlying 

5 said filter menibrane and its outer periphery 

overlying the outer edge of said support 
• plate; and 

iii) a band on the upper surface of said 
gasket interlocks with said groove to attach 

20 said gasket to said shell. 

9. A disposable filtration unit as claimed in claim 

5, 

characterized by 

an upstanding tongue on said support plate adapted to be 
15 received in said groove, said tongue and receptacle 
defining an aimular space therebetween, said seal means 
being in said space, and said outer foot extending into 
said space and engaging said gasket for effecting an 
airtight seal between said shell and support plate. 
20 10. A filtration unit as claimed in claim 9, 

characterized in 

that said support plate has an upstanding lip spaced 
outward from said tongue, said lip and tongue defining 
a channel therebetween for receiving said seal means, 
25 said outer foot extending into said channel to effect an 
airtight seal between said shell and support plate. 

11. A filtration unit as claimed in claim 10, 
characterized in 

that said tongue is taller than said lip. 
30 12. A filtration unit as claimed in claim 10 or 11, 

characterized in 

that said channel communicates with said space between 
said receptacle rim and tongue. 

13. A disposable filtration unit having a recoverable 
35 filter membrane comprising: 
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a) a receptacle for receiving filtrate 
having an upstanding rim portion which defines 
an internal shoulder; 

b) a support plate fixed to said receptacle 
5 against said shoulder and hacing at least one 

opening therethrough; 

c) a filter membrane laid on said support 
plate over said opening; 

d) a flat, annular gasket overlying said 
10 filter membrane and support plate; 

e) an open ended shell for receiving liquid 
to be filtered, said shell having a necked portion 
adapted to extend into said rim, the lower end 
face of said necked portion being adapted to press 

15 said gasket against said support plate and filter 

membrane to form seals rherebetween; and 
characterized by 

f ) vertical ribs which are formed integral 
with said necked portion at spaced intervals about 
20 the periphery thereof, which are shorter than the 

length of said necked portion, v^ose lower ends 
are fixed to the upper edge of said receptacle rim, 
which provide the sole points of attachment of said 
shell to said receptacle and which are sufficiently 
25 weak to permit manual separation of said shell and 

receptacle to recover said filter membrane. 
14, A disposable filtration unit as claimed in 
claim 13 r 
characterized in 
30 that the end face of said necked portion has an inner foot, 
an outer foot and an intermedieite groove, said inner foot 
pressing said gs^sket against said filter membrane and 
support pleite to provide a liquid tight seal therebetween 
and said outer foot pa?essing said gasket against said 
35 support plate to provide an air tight seal therebetween. 
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15. A disposadale flltrSition unit as clalined in . 
claim 14, 

cheoracterized by 

means on said gasket interlocking with said groove so that 
5 said gasket remains attached to said shell when said sheet 
is broken away and removed £rom said receptacle. 

16. A method of making a disposable filtration unit 
having a recoverable filter comprising the steps of: 

a) fixing a support plate to the rim of a 
10 filtrate receptacle, said plate having at least 

one opening therethrough; 

b) resting a filter membrane on said support 

plate; 

c) placing a gasket on said srqpport plate 
15 about said filter mesoabrane; 

d) inserting <Mie end of a hollow oipen-ended 
shell into said rim and against said gasket and 
support plate, said one end being bifurcate with 
an iimer portion pressing against said gasket and 

20 filter membrane and an outer portion pressing 

against said gasket and st^ort plate; and 
characterized by 

e) attaching said shell to said rim only 
at spaced points about the periphery of said rim. 

• 25 
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Descripti n 

The present invention relates generally to a 
disposable filtration unit with a recoverable filter 
membrane, for use In laboratory work and the 
nice. In particular, the present invention relates to 
such a unit wherein the filter membrane is quickly 
and easily recoverable. 

Disposable filtration units are well known in the 
art. One such unit, for example, is identified in 
US— A— 3 295 686. Generally, the unit described 
in this document is a disposable filter which is 
supplied to the user in a sterile package ready for 
use, wherein the filter membrane is sandwiched 
between component parts of the unit These 
component parts are permanently fixed together 
by cementing or ultrasonic welding, sq that an 
airtight seal is formed about the periphery to 
prevent leakage of air Into the unit at a point 
downstream of the filter membrane. 

Other disposable filtration units of this type 
have the filter membrane permanently afixed by 
cementing or by sonic welding to one element of 
the unit. 

Another type of disposable filtration unit is 
disclosed in US— A— 3 085 689 but In this prior art 
unit two housings are rotated together in locked 
engagement. 

While such units are appropriate in cases where 
the user is interested in recovering the filtrate, 
such units are not suitable in cases where the user 
is interested in recovering the material filtered 
from the liquid. In this respect, the construction of 
disposable units of the prior art does not facilitate 
removal of the filter membrane. With these prior 
art units, attempts to recover the filter membrane 
often result in a destruction of the filter mem- 
brane and the loss of some of the material which 
the user desires to recover. 

Generally speaking, therefore, the prior art dis- 
posable filtration units each comprise: a recep- 
tacle for receiving filtrate; a support plate fixed in 
airtight connection at the upper end of the recep- 
tacle and having at least one opening there- 
through; a filter membrane on the support plate; 
an open-ended shell for receiving a liquid to be 
filtered, the shell having a lower end portion 
extending into the upper end of the receptacle 
and against the support plate and filter mem- 
brane; and seal means between the lower end of 
the shell and support plate. 

A disposable filtration unit, with a recoverable 
filter membrane and in accordance with the pre- 
sent invention, is characterised from the prior art 
units by breakaway means which connects the 
lower end of the shell to the upper end of the 
receptacle at spaced Intervals about the periphery 
thereof, which is the sole attachment of the shell 
to the receptacle and which provides weakened 
rupture points permitting separation of the shell 
and receptacle for recovery of the filter mem- 
brane. 

Said breakaway means may comprise vertical 
ribs extending between the shell and receptacle. 
In one embodiment, the receptacle has an up- 



standing rim into which extends a necked lower 
end portion formed integrally with the shell, with 
vertical ribs, which are shorter than the necked 
portion and fixed to the top edge of the ring at 

5. spaced intervals about the outer periphery of the 
necked portion forming said breakaway means 
and connecting the shell to the receptacle. Prefer- 
ably, the ribs are formed integrally with the 
necked lower end portion. Also, the shell may 

JO have a bifurcated lower end defining an inner 
foot, an outer foot and an intermediate groove, 
whh the inner foot being adapted to press the 
filter membrane against the support plate and 
with the outer foot being adapted to press the seal 

js means against the support plate. 

Advantageously, the seal means is a flat gasket 
which has a projecting band upstanding from the 
upper surface thereof and being wider than the 
groove, so as to provide an interference fit where- 

20 by the gasket remains attached to the shell when 
the latter is broken away and removed from the 
receptacle. In such an arrangement, the flat gasket 
may also have a rib which projects downwardly 
from the lower face thereof, is located beneath 

2S the inner foot and extends around the gasket 
adjacent the inner periphery thereof. Also, the 
support plate can be larger in diameter than the 
filter membrane, so that the outer edge of the 
support plate extends outwardly from under the 

30 membrane, with the flat gasket having its inner 
periphery overiying the membrane and its outer 
periphery overiying the outer edge of the support 
plate. Furthermore, the support plate may be 
provided with an upstanding tongue which is 

35 arranged to be received in the intermediate 
groove defined by the bifurcated lower end of the 
shell, with the tongue and receptacle defining an 
annular space therebetween, with the seal means 
being in that space and with the outer foot 

40 extending into the space and engaging the seal 
means for effecting an airtight seal between the 
shell and support plate. Additionally, the support 
plate can have an upstanding lip wliich Is spaced 
outwardly from the tongue, with the lip and 

45 tongue defining a channel therebetween for re- 
ceiving the seal means and the outer foot extend- 
ing into the channel. Preferably, the tongue is 
taller than the lip and the channel communicates 
with the space between the receptacle and 

so tongue. 

Embodiments of the invention will now be 
described by way of example and with reference 
to the accompanying drawings. In which: 
Figure 1 is a side elevation, partly broken away 

55 and in section, showing one embodiment of 
disposable filtration unit; 

Figure 2 is a view, on an enlarged scale, 
showing a portion of the filtration unit of Fig. 1; 
and 

60 Figures 3 and 4 are views similar to Figure 2 
only showing other embodiments of the unit 

Referring to the drawings. Figure 1 shows a 
disposable filtration unitgenerally indicated at 10, 
including a lower cup-shaped receptacle 1 2 for 

55 receiving the filtrate and an upper open-ended 
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hollow shell 14 for receiving the liquid to be 
filtered. The receptacle has a spout 20 which 
serves both as a connector for attachment of a 
vacuum line and as a pouring spout for filtrate 
received into the receptacle. 

Disposed between the shell and receptacle is a 
generally funnel shaped support piate 16. The 
support plate 16 has an upstanding outer rim 17 
which surrounds a sheet of filter material 18 and a 
support pad 13 laid on the support plate (Figure 
2). 

As shown in Figure 1 and 2, the upper end of 
the receptacle 12 has a rim 21 which forms an 
internal shoulder 22. Support plate 16 is carried 
on this shoulder as a customary in the art. The 
support plate can be permanently attached to the 
receptacle by a suitable cement or by ultrasonic 
welding to provide an airtight connection be- 
tween the receptacle and support plate. 

The lower end of shell 14 has a necked portion 
24 so that it can be received into receptacle rim 
21. The axial length of necked portion 24 and its 
position within rim 21 is such that there Is some 
axial distance, indicated at 26, between the top of 
the receptacle rim and an edge 28 of the necked 
portion. 

Formed integral shell 14 at spaced Intervals 
about the necked portion are a plurality of vertical 
ribs 30. The length of these ribs are sufficient to 
bridge the distance 26 as shown in Figure 1. 
These ribs can be attached to the upper end of 
receptacle rini 21 by any suitable means such as 
ultrasonic welding so as to fix shell 14 to the 
receptacle. Because the attachment of ribs 30 to 
the receptacle occurs only at spaced intervals 
about the periphery of the receptacle. It should be 
appreciated that these ribs 30 provide weak 
"breakaway" points so as to facilitate removal of 
the shell from the receptacle. 

Figure 2 shows in greater detail the connection 
between the breakaway shell and the receptacle. 
The lower end portion of shell 14 is bifurcate, 
having a groove 32 which divides the lower end of 
the shell into an inner foot 34 and an outer foot 36 
for purposes explained hereinbelow. 

Disposed between the lower end face of shell 
14 and support plate 16 is a flat, annular gasket 
38. The inner periphery of this gasket overiies the 
filter membrane 18 and the outer periphery rests 
on the support plate rim 17. The gasket is pressed 
against rim 17 of the support plate 16 and against 
filter membrane 18 by the bifurcate lower end of 
shell 14. In this way the gasket 38 provides two 
seals. The first seal is a liquid tight seal between 
shell 14 and filter membrane 18 which prevents 
liquid in the reservoir from being drawn around 
and beneath the edge of the filter membrane and 
into receptacle 12. This first seal Is made more 
effective by an annular rib 40 on the gasket which 
is pressed into and against the filter membrane 18 
by the Inner foot 34 of shell 14. 

The second seal is an air tight seal between 
shell 14 and support piate 16 which prevents air 
from being drawn under the outer edge of the 
gasket. This second seal is made effective by 



having the outer foot 36 of the shell pressing the 
outer periphery 42 of the gask t against the rim 17 
of the support plate. 
Between the gasket rib 40 and the outer 

5 periphery 42 of the gasket, is an upstanding band 
44 of gasket material. This upstanding band is 
received in groove 32 and is slightly wider than 
the groove as to provide an interference fit. With 
this arrangement the gasket 18 is interlocked with 

10 shell and will remain attached to the shell when 
the shell is broken away and removed from 
receptacle 12. 

To manufacture the filtration unit of the present 
invention the separate components, namely the 

15 receptacle 12, shell 14 and support plate 16, are 
separately molded as by injection molding. Gas- 
ket 38 is also molded from an appropriate gasket 
material such as thermoplastic elastomer or 
silicone rubber. Support plate 16 is then attached 

20 to the receptacle and against shoulder 22 by 
cementing, sonic welding or other suitable 
means. Thereafter, the filter membrane 18 and, if 
desired, the pad 19 are placed on support plate 
16. The shell, with gasket 38 already attached to 

25 the lower end of the shell, is then placed in 
position by inserting the necked portion 24 of the 
shell into the receptacle rim 21. This simul- 
taneously clamps the filter sheet to the support 
plate and compresses the gasket material to effect 

30 the two seals as described above. With the shell 
held in this position ribs 30 are attached as by 
sonic welding to the upstanding end of the 
receptacle rim 21. 
In use the liquid to be filtered is simply poured 

35 into the hollow shell 14 and the filtrate collected In 
receptacle 12. If desired air can be evacuated from 
the receptacle to speed the filtration process by 
attaching a vacuum line to spout 20. After the 
liquid has been filtered the hollow shell is simply 

40 broken away from the receptacle, the attachment 
of ribs 30 to the receptacle being weak, "break- 
away" points which makes It easy to remove the 
shell from the receptacle. Due to the Interference 
fit between the band 44 of gasket material and 

45 groove 32 in the end face of shell 14, the gasket 38 
is held to the shell and is removed together with 
the shell to expose the filter sheet 18. With the 
shell and gasket removed, the filter membrane 18 
can be lifted off of the support pad in order to 

50 collect or work on the material filtered from the 
liquid. 

Alternative forms of the invention are shown in 
Figures 3 and 4, it being understood that parts 
similar to those shown in Figures 1 and 2 are 

55 Identified with the same reference numeral. In the 
embodiments shown in Figures 3 and 4, the 
support plate 16 takes a slightly different form to 
accommodate an alternative sealing arrangement 
which does not utilize a formed gasket 38 as 

60 shown in the preferred embodiment of Figures 1 
and 2. 

Figure 3 shows that support plate 16 has an 
upstanding tongue 50 spaced radially inwardly 
from receptacle rim 21 so the rim and tongue 50 
65 define a space 52 therebetween. Prior to the 
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assembly of shell 14 to the receptacle, a suitable 
liquid gasket material 54 such as an RTV Silicone 
or the like Is put Into space 52. 

Upon assembly of the shell to the receptacle, 
tongue 50 is received into the groove 32 so that 
the outer foot 36 of the shell extends into the 
gasket material 54. This displaces sufficient gas- 
ket material so that an airtight seal is formed 
between the shell and support plate which pre- 
vents air leaking into the receptacle downstream 
from filter membrane 18. 

The Inner foot 34 of the shell presses directly on 
filter membrane 18 to clamp its periphery to 
support plate 16. 

An alternative construction is shown in Figure 
4. In this embodiment the support plate 1 6 has an 
upstanding peripheral lip 60 in addition to tongue 
50. Lip 60 and tongue 50 define the sidewalls of a 
channel 62 for receiving the gasket material. It 
should be appreciated that in this embodiment 
tongue 50 is higher than lip 60. This ensures that 
when the shell is attached to the receptacle the 
gasket material is not squeezed around tongue 50 
so as to contact the filter sheet 18. Instead, the 
gasket material is squeezed over the lower iip 60 
and into the space 52 between the necked portion 
24 of the shell and the receptacle rim 21. In the 
absence of lip 60 as shown in the Figure 4 
embodiment, gasket material 54 simply is 
squeezed around the outer foot 36 of the shell and 
into the space between the necked portion of the 
shell and the receptacle rim. 

Thus, it should be appreciated that the present 
Invention provides a filter unit which permits easy 
recovery of the filter membrane. The unit is easily 
manufactured and designed to be a one-use 
disposable item in that the separation of the shell 
from the receptacle at the "break-away" pomts 
prevents reuse of the unit. 

Claims 

1. A disposable filtration unit (10) having a 
recoverable filter membrane (18) comprising: 

a) a receptacle (12) for receiving filtrate; 

b) a support plate (16> fixed in airtight connec- 
tion to the upper end of the receptacle (12) and 
having at least one opening therethrough; 

c) a filter membrane (18) on the support plate 
(16); 

d) an open-ended shell (14) for receiving a 
liquid to be filtered, the shell (14) having a lower 
end portion extending into the upper end of the 
receptacle (12) and against the support plate (16) 
and filter membrane (18); 

e) seal means (38) between the lower end of the 
shell (14) and support plate (16); and charac- 
terized by 

f) breakaway means which connects the lower 
end of the shell (14) to the upper end of the 
receptacle (12) at spaced intervals about the 
periphery thereof, which is the sole attachment of 
the shell (14) to the receptacle (12) and which 
provides weakened rupture points permitting 
separation of the shell (14) and receptacle (12) for 



recovery of the filter membrane (18). 

2. A filtration unit (10) as claimed in claim 1, 
characterized in that said breakaway means com- 
prises vertical ribs (30) extending between the 

5 shell (14) and receptacle (12). 

3. A filtration unit (10) as claimed in claim 2, 
characterized in that 

a) the upper end of the receptacle (12) has an 
upstanding rim (21); 
10 b) the lower end of the shell (14) has a necked 
portion (24) extending into the rim (21); and 

c) the verical ribs (30) spaced at intervals about 
the outer periphery of the necked portion (24) are 
shorter than the necked portion (24) and are fixed 
•IS to the top edge of the rim (21) for connecting the 
shell (14) to the receptacle (12). 

4. A filtration unit (10) as claimed in claim 2 or 3, 
characterized in that the ribs (30) are formed 
integrally with the lower end portion (24). 

'20 5. A filtration unit (10) as claimed in any preced- 
ing claim, characterised in that the shell (14) has a 
bifurcated lower end defining an inner foot (34), 
an outer foot (36) and an intermediate groove 
(32), 

25 \) the inner foot (34) being adapted to press the 
filter membrane (18) against the support plate 
' (16), and 

ii) the outer foot (36) being adapted to press 
said seal means (38) against the support plate 
30 (16). 

6. A filtration unit (10) as claimed in claim 5, 
characterized in that the said seal means is a flat 
gasket (38) having a projecting band (44) upstand- 
ing from the upper surface thereof into the groove 

35 (32), the band (44) being wider than the groove 
(32) so as to provide an interference fit, whereby 
the gasket (38) remains attached to the shell (14) 
when the latter is broken away and removed from 
the receptacle (12). 

40 7. A filtration unit (10) as claimed in claim 6, 
characterized in that the flat annular gasket (38) 
also has a rib (40) projecting downwardly from 
the lower face thereof, being located beneath the 
inner foot (34) and extending around the gasket 

45 (38) adjacent the inner periphery thereof. 

8. A filtration unit (10) as claimed in claim 6 or 7, 
characterized in that 

i) the support plate (16) is larger in diameter 
than the filter membrane (18) so that the outer 
so edge of the support plate (1 6) extends outwardly 
from under the filter membrane; and 

11) the fiat gasket (38) has its inner periphery 
overiying the filter membrane (18) and its outer 
periphery overiying the outer edge of the support 
55 plate (16) 

9. A filtration unit (10) as claimed in claim 5, 
characterized by an upstanding tongue (50) on the 
support plate (16) arranged to be received in the 
groove (32), the tongue (50) and-the upper end of 

60 the receptacle (12) defining an annular space (52) 
therebetween, with the seal means (54) being in 
the space (52) and the outer foot (36) extending 
into the space (52) and engaging the seal nneans 
(54) for effecting an airtight seal between the shell 

65 (14) and support plate (16) (figure 3)'. 
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10. A filtration unit (10) as claimed in claim 9, 
characterized in that the support plate (16) has an 
upstanding lip (60) spaced outwardly from the 
tongue (50), the lip (60) and tongue (50) d fining a 
channel (62) therebetween for receiving said seal 
means (54), with the outer foot (36) extending into 
the channel (62) to effect an airtight seal between 
the shell (14) and support plate (16) (figure 4). 

11. A filtration unit (10) as claimed in claim 10, 
characterized in that the tongue (50) is taller than 
the lip (60). 

12. A filtration unit (10) as claimed in claim 10 or 
n, characterized in that the channel (62) com- 
municates with the space (52) between the upper 
end of the receptacle (12) and tongue (50)« 

Patentanspruche 

1. Wegwerffilter (10) mit einer rekuperierbaren 
Filtermembran (18), die aus einem Behalter (12) 
zur Aufnahme eines Filtrates, einer in luftdichter 
Verbindung mit dem oberen Abschnitt des Behal- 
ters (12) stehenden Stutzplatte (16), die wenig- 
stens eine durchgehende 6ffnung aufweist, einer 
auf der Stutzplatte (16) befindlichen Filtermem- 
bran (18), einem offenen Gehause (14) zur Auf- 
nahme einer zu filtrlerenden Flussigkeit, das el- 
nen unteren, sich in den oberen Endabschnittdes 
Behalters (12) hineinerstreckenden sowie an der 
Stutzplatte (16) und der Filtermembran (18) anlie- 
genden unteren Abschnitt aufweist, und aus Dich- 
tungsmitteln (38) zwischen dem unteren Ab- 
schnitt des Gehauses (14) und der Stutzplatte (16) 
besteht, gekennzeichnet durch AbreiSmittel, wel- 
che den unteren Abschnitt des Gehauses (14) mit 
dem oberen Abschnitt des Behalters (12) verbin- 
den und dabel mit Abstand entiang dessen Urn- 
fang angeordnet sind, wobei diese AbreiSmittel 
die einzige Verbindung zwischen dem Gehause 
(14) und dem Behalter (12) darstellen, so daS 

~ geschwachte Abrelftpunkte gegeben sind, welche 
eine Trennung des Gehauses (14) und des Behal- 
ters (12) voneinander zwecks Wiedergewinnung 
der Filtermembran (18) ermoglichen. 

2. Wegwerffilter (10) nach Anspruch 1, dadurch 
gekennzeichnet, daft die Abreiftmittel aus vertika- 
len Rippen (30) bestehen, die sich zwischen dem 
Gehause (14) und dem Behalter (12) erstrecken. 

3. Wegwerffilter (10) mach Anspruch 2, dadurch 
gekennzeichnet, dalS der obere Abschnitt des 
Behalters (12) einen nach auften umgebogenen 
und sich nach oben erstreckenden Rand (21) 
aufweist, daft der untere Abschnitt des Gehauses 
(14) einen eingezogenen Abschnitt (24) aufweist, 
der sich in den Rand (21) hinelnerstreckt und daft 
die vertikal veriaufenden, mit Abstand auf dem 
auSeren Umfang des eingezogenen Abschnitts 
(24) angeordneten Rippen (30) kurzer als der 
eingezogene Abschnitt (24) ausgebildet und zur 
Verbindung des Gehauses (14) mit dem Behalter 
(12) auf der oberen Kante des Randes (21) befe- 
stigt sind. 

4. Wegwerffilter (10) nach Anspruch 2 oder 3, 
dadurch gekennzeichnet daft die Rippen (30) 
einstuckig mit dem unteren Abschnitt (24) ausge- 
bildet sind. 



5. Wegwerffilter (10) nach einem der vorange- 
gangenen Anspruche, dadurch gekennzeichnet, 
daft das Gehause (14) einen gabelartig aufgespal-' 
tenen unter n Endabschnitt aufweist, durch wel- 

5 Chen eine innere Basis (34), eine auftere Basis (36) 
und eine dazwischenliegende Rille (32) gebildet 
werden, wobei die innere Basis (34) zur Anpres- 
sung der Filtermembran (18) gegen die Stutzplat- 
te (16) ausgebildet ist und wobei die aul^ere Basis 

70 (36) zur Anpressung der Oichtungsmittel (38) 
gegen die Stutzplatte (16) ausgebildet ist. 

6. Wegwerffilter (10) nach Anspruch 5, dadurch 
gekennzeichnet, daft die Oichtungsmittel aus 
einer flachen Dichtungsscheibe (38) bestehen, 

IS aus deren oberer Oberflache ein Bund (44) heraus 
und In die Rille (32) hineinragt, wobei der Bund 
(44) breiter als die Rille (32) ausgebildet ist so daft 
sich ein fester Sitz ergibt, so daft die Dichtungs- 
scheibe (38) an dem Gehause (14) befestigt bleibt 

20 wenn letzteres von dem Behalter (12) entfernt 
wird. 

7. Wegwerffilter (10) nach Anspruch 6, dadurch 
gekennzeichnet daft die flache ringartige Dich- 
tungsscheibe (38) eine von deren unterer Oberfla- 

25 che nach unten ragende Rippe (40) aufweist, die 
sich neben der inneren Basis (34) beflndet und 
sich in der NShe deren innerer Perepherie entiang 
der Dichtungs scheibe (38) erstreckt. 

8. Wegwerffilter (10) nach Anspruch 6 oder 7, 
30 dadurch gekennzeichnet, daft die Stutzplatte (16) 

einen grofteren Durchmesser aufweist als die 
Filtermembran (18), so daft sich der auftere Rand 
der Stutzplatte (16) unter der Filtermembran (18) 
nach auften erstreckt und daft die flache Dich- 
36 tungsscheibe (38) mit ihrer Inneren Umfangsfla- 
che auf der Filtermembran (18) und mit ihrer 
aufteren Umfangsflache auf der aufteren Kante 
der Stutzplatte (16) aufliegt. 

9. Wegwerffilter (10) nach Anspruch 5, dadurch 
40 gekennzeichnet, daft sich-auf der Stutzplatte (16) 

eine nach oben erstreckende Lasche (50) befindet, 
die zur Aufnahme in der Flille (32) angeordnet 1st 
wobei die Lasche (50) und der obere Abschnitt 
des Behalters (12) einen RIngraum (52) bilden, 

45 wobei sich in diesem Ringraum (52) Dichtungs- 
mittel (54) befinden und die auftere Basis (36) in 
diesen Ringraum (52) hineinragt so daft die 
Oichtungsmittel (54) zwischen dem Gehause (14) 
und der Stutzplatte (16) eine luftdlchte Abdich- 

so tung bilden. 

10. Wegwerffilter (10) nach Anspruch 9, da- 
durch gekennzeichnet daft die Stutzplatte (16) 
eine sich nach oben erstreckende Lippe (60) auf- 
weist die mit Abstand von der Lasche (50) ange- 

55 ordnet ist wobei die LIppe (60) und die Lasche 
(50) einen Kanal (62) zur Aufnahme der Oich- 
tungsmittel (54) bilden, wobei sich die auftere 
Basis (36) In den Kanal (62) zur Bildung einer 
luftdichten Abdichtung zwischen dem Gehause 

60 (14) und der Stutzplatte (4) hinelnerstreckt. 

11. Wegwerffilter (10) nach Anspruch 10, da- 
durch gekennzeichnet daft die Lasche (50) langer 
ist als die Lippe (60). 

12. Wegwerffilter (10) nach Anspruch 10 oder 
65 11f dadurch gekennzeichnet daft der Kanal (62) 
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mit dem Ringraum (52) zwischen dem oberen 
Abschnitt des Behalters (12) und der Lasche (50) 
In Verbindung steht 

Revendlcations 

1. Flltre jetable (10) pourvu d'une membrane 
fittrante (18) recuperable et comprenant un recep- 
tacle (12) pour recevoir le fittrat, une plaque- 
support (16) fixee par assemblage etahche a ['air h 
I'extr^mit^ superfeure du receptacle (12) ettraver- 
see par une ouverture au moins, une membrane 
filtrante (18) sur la plaque-support (16), une cuve 
a extremites ouvertes (14) pour recevoir le liquide 
k filtrer, cette cuve (14) comportant une partie 
d'extremite inferieure qui penetre dans l'extr§- 
mite superieure du receptacle (12) et s'applique 
contre ia plaque-support (16) et la membrane 
filtrante (18) et des moyens defermeture hermeti- 
que (38) entre I'extremit^ inferieure de la cuve 
(14) et la plaque-support (16), caracterise par des 
moyens de separation par rupture qu? reHent 
i'extremite inferieure de la cuve (14) et I'extremite 
superieure du receptacle (12) a intervalles es- 
paces autour de ia perrpherie de ces elements, 
moyens qui constituent la seule fixation de la 
cuve (14) au receptacle (12) et qui representent 
des points faibles de rupture permettant la sepa- 
ration de la cuve (14) et du receptacle (12) en vue 
de (a recuperation de la membrane filtrante (18). 

2. Filtre (10) selon la revendication 1, caracterise 
en ce que les moyens de separation par rupture 
sont constitues par des "nervures verticales (30) 
qui s'etendent entre la cuve (14) et le receptacle 
(12). 

3. Flltre (10) selon la revendication 2, caracterise 
en ce que I'extremite superieure du receptacle 
(12) comporte une partie elargie (21) dirlgee vers 
le haut, en ce que Textremite inferieure dela cuve 
(14) comporte une partie retrecie (24) qui penetre 
dans la partie elargie (21) et en ce que les 
nervures verticales (30) espacees a intervalles 
autour de la peripherie exterieure de la partie 
retrecie (24 sont plus courtes que cette partie 
retrecie (24) et sont fixees au bord superieur de la 
partie eiargie (21) pour unir (a cuve (14) au 
receptacle (12). 

4. Fiitre (10) selon la revendication 2 ou 3, 
caracterise en ce que les nervures (30) sont 
formees d'un seui tenant avec la partie d'extre- 
mite Inferieure (24). 

5. Filtre (10) selon Tune quelconque des reven- 
dications 1 a 4, caracterise en ce que la cuve (14) 
presents une extremite inferieure bifurquee for- 
mant un pied interieur (34), un pied exterieur (36) 
et une gorge intermediaire (32), ie pied interieur 
(34) etant dispose de maniere a presser la mem- 
brane filtrante (18) contre la plaque-support (16) 
et le pied exterieur (36) etant dispose de maniere 



a presser les moyens de fermeture herm6tique 
(38) contre la plaque-support (16), 

6. Filtre (10) selon la revendication 5, caracterise 
en ce que les moyens de fermeture hermetique 

5 sont constitues par un joint plat (38) qui com- 
porte, en relief sur sa surface superieure, une 
bande saillante (44) penetrant dans la gorge (32), 
la bande (44) etant plus large que la gorge (32) de 
maniere k s'y encastrer de force, de telle sorte que 

JO le joint (38) reste attache a la cuve (14) lorsque 
cette derniere est detachee par rupture et separee 
du receptacle (12). 

7. Filtre (10) selon la revendication 6, caracterise 
en ce que le joint plat annulaire (38) comporte 

15 egalement une nervure (40) qui fait saiiiie vers la 
bas sur sa face inferieure, est situee au-dessous 
du pied interieur (34) et s'etend tout autour du 
joint (38) a proximite de la peripherie Interne de 
celui-ci. 

20 8. Rltre^ (10) selon la revendication 6 ou 7, 
caracterise en ce que la piaque-support (16) a un 
diamdtre plus grand que la membrane filtrante 
(18), de telle maniere que le bord inferieur de la 
plaque-support (16) depasse vers I'exterieur le 

25 dessous de ia membrane filtrante, et en ce que la 
peripherie interieure du joint plat (38) recouvre la 
membrane filtrante (18) et sa peripherie exte- 
rieure recouvre le bord exterieur de la plaque- 
support (16). 

30. 9. Filtre selon la revendication 5, caracterise par 
une Janguette (50) en relief vers le haut sur la 
plaque-support (16) et disposee de maniere a etre 
re?ue dans ia gorge (32), cette languette (50) et 
i'extremite superieure du receptacle (12) d^limi- 

35 tant entre eiles un espace annulaire (52), les 
moyens de fermeture hermetique (54) se trouvant 
. dans cet espace (52) et le pied exterieur (36) 
penetrant dans cet espace (52) et s'appliquant 
contre les moyens de fermeture hermetique (54) 

40 pour former un joint etanche a I'air entre la cuve 
(14) et la plaque-support (16) (fig, 3). 

10. Filtre (10) selon la revendication 9, caracte- 
rise en ce que la plaque-support (16) comporte 
une levre (60) dirigee vers le haut h distance de Ja 

45 languette (50) vers I'exterieur, la levre (60) et la 
languette (50) deiimitant entre elles une gouttidre 
(62) pour recevoir les moyens de fermeture her- 
metique (54), le pled exterieur (36) penetrant dans 
cette gouttiere (62) pour former un joint etanche a 

so I'air entre la cuve (14) et la plaque-support (16) 
(fig. 4). 

n. Filtre (10) selon la revendication 10, caracte- 
rise en ce que la languette (50) est plus haute que 
ia levre (60). 

55 12. Filtre (10) selon la revendication 10 ou 11, 
caracterise en ce que la gouttiere (62) communi- 
que avec I'espace (52) entre I'extremite supe- 
rieure du receptacle (12) et la languette (50). 

60 
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